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ABSTRACT . ^ 

Utilizing '^an ex->QSt-f acto experimental design^ all 
occupied households located within tJie rural area of Canton San 
Carlos in Costa Rica (La Fortuna) were studied in August of 1972 for 
purposes of testing the hypothesis that electricity use is positively 
associated with level of living. Interviews with 452 heads of 
households (when possible) provided information on household members' 
age; sex; occupation and education; migration and propensity to 
migrate; mass media exposure; occupation and employment; land use and 
ownership; level of living; social particip^ion and satisfaction 
with life situation. Based on data delved from the San Carlos Rural 
Electric Cooperative records and interviewer observat ions, 
electricity user categories were established as follows: (1) users 
(persons who had access to electricity and used'^it); (2) non-adopters 
(persons who had access to electricity but did not use it) ; and (3) 
inaccessibles (persons who were beyond the reach of power | 
distribution lines) . Controlling for size of household, education of 
household head, age of household head, and size of farm. Belcher's 
1972 level of living scale was employed for analysis. Data supported 
the hyipothesisr and it was suggested that consideration be given to 
the implications for developmental investment decisions and further 
rese?irch. (JC) 
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ABSTRACT 

This study examines the^*elationship between rural electrificatidn 
and the level of livingnn a selected area of Costa Rica. It tests the hypo- 
thesis that electricity use is positively associated with level of living • 
An ex-post-faV-to experimental design was employed in which electricity 
users were compared with non--adupter& (persons who had access to elec- 
tricity but did not use it) and inaccessibles (persons who were beyond 
the reach of power distribution lines) . Belcher's J972 level of living 
scale was employed. The hypothesis is ^^upported by the data even when 
the following variables are controlled: size of household, education of 
head of 'household, age of head of household and size of farm. These 
findings raise questions for further i ^search and have implications for 
developmental investment decision?. 



INTRODUCTION"^ 

This study examines the relationship between rural electrification and* 
the level of living in a selected area of Costa Rica . Although rural electrifi- ' 
cation has been the subject of numerous technical and other kihds of reports, 
no other studies of rural electrification from a sociological perspective are 
known to the authors. 

The measurement and study of the level of living of rural populations 
has long occupied the attention of rural sociologists, Perhaps, better than 
any other measure, the level of living reflects^the social well being and qual- 
ity of life of rural populations . Level of living scales have been used for 
more than three decades to measure this characteristic which increasingly 
occupies the attention of planners . Sewell developed a widely used level- 
of-living scale for his 1940 study of Oklnhoma farm families. Scales pat- 
terned after SewelPs have been used repeatedly. They proved to be a 
highly useful technique in that valid and reliable data can be gathered read- 
ily through surveys. 

Until recently, however, levtl-oMiving scales were both time-bound 
and culture-bound, in that they were mainly based on the possession of con- 
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This paper reports on a portion of tho results pbtained in a study 

« 

conducted in Costa Rica on the social and economic impact of rural elec- 
trification under AID contract csd-3594 . The conclusions are those of 
the authors and do not necessarily represent the viewpoints of the 
Ajjiency for International Dev^ kipment . 
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sumer goods. Thus, for example, whereas ownership of a radio in 1930 in 
the United States had discriminatory value, currently, since ownership of 
this item is almost univtris?!, it no longer does. Likewise, radio ownership 
would be inappropriate to use in a level -^oMiving scale comparing, for in^ 
stance, Oklahoma farm families with Amish families because of the pro- 
hibition among the latter, for religious reasons, of possession of the item. 
Other items such as coffee grinders fall into disuse. 

Belcher (1972) in discussing level of living scales emphasized that 
the functions satisfied in the household rather than possession of material 
items must be measured and developed a scale based on this concept. It 
measures level of living by assigning values to the manner in whicli u- 
niversal fujictions related to a houbehold and its occupants are performed, 
\ for instance, shelter, disposal of human waste, cleaning and lighting. 

Since these functions are performed to som^ degree in all households at 
all times, the scale does .not suffer from the limitations mentioned above. 
It is the best technique available for assessing level of living between 
disparate social and national groups and changes over time. 

RESEARCH DLSIGN AND DATA COLLECTION 
Since we were limited to a one-time cross sectional measurement, 
an ex-pcbt facto experimental desi[:in was decided upon and an appropriate 
area for its application identified. The La Fortuna area of Canton San Car- 
los in Costa Ri 



lip^was selected (Figure 1) . It is highly rural. La Fortuna, 
CFigur*- ] about here) 
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the oikx^^tow^ the area, has about 500 inhabitants. The southeastern por- ^ 
tion of the area is supplied with power generated by the Institute Costar- 
ricense de Electricidad (Costa RicarTln of Electricity) (ICE) and 

distributed by the Cooperativa de Electrificacion Rural de San Carlos 
R. L> (San Carlos Rural Electric Cooperative) (COOPELESCA) . This area 
has been electrified for three to four years and is, in effect, an experiment- 
al area. Its residents are defined below as USERS and NON- ADOPTERS of 
of electricity . The remaining northwestei^n portion of the study area is 
not served by a central electric di-stribntion system. Its residents are de- 
fined below as INACCESSIBLES. Since the entire study area is homogeneous, 
residents of the northwestern portion are used as a control group in what is 
a naturally occurring experimental situc^tion 

A group of t**ained interviewers from the Institute de Investigaciones 
Economicas of the Univer^Uv of Costa Rica went into the field in August of 
1972. Interviews were conducted in all occupiea households located within 
the study area. Whenever possible, heads of households were interviewed. 
A total of 484 interviews were obtained of which 452 were usable. There was 
one refusal. Among the data obtained were characteristics of household 
members such as age, sex, occupation and education, migration and pro- 
pensity to migrate, mass media exposure, occupation and employment, land 
use and ownership, level of living, social participation and satisfaction 
with life situation. The electricity user categories were based on data exter- 
nal to the interview sVht^Viule: COOrnLnSCA recurds and intfrviewer obser- 

i 

vation . 
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VARIABLES 

Independent 

The independent variable consists of three categories. Users of 
electricity supplied by the cooperative (USERS); persons who were within 
easy reach of the cooperative's lines but had not connected (NON-ADOP- 
TERS); and persons beyond the reach of the cooperative's lin,es (INACCES- 
SIBLES) . USERS and NON-ADOPTERS, therefore, were located along the 
roads which were paralleled by electric lines in the southeastern portion of 
the study area. !NACCESSIELES were located along the roads in the north- 
western portion of the study area which were not reached by the lines. 
Dependent ' 

\ 

The level-of-living scale (LEVEL) employed in this study is pat- 

'y 

terned after Belcher's. LEVEL is based on the responses to fourteen ques- 
tions included, in tht survey schedule. These questions deal with shelter 
through the materials used in the construction of the dwellinj^ and with the 
manner in which other basic functions are performed in the household. 
There were six possible^responses to each question. Five of these were 
rank ordered ranging from low, indicating an absence or minimal means of 
fulfilling the function (assigned a value of one) to high for the most ad- 
vanced method of satisfying the particular function (assigned a value of 5) . 
The sixth response was a residual category in which answers that did not 
fit neatly into the other responses could be placed. These were later rc- 
coded to confirm to the fivcpoint clai^sification . A zero was added as a* 
sixth code. This wa^ reserved fur those cases when a particular function 
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such as cooking, fc examp|e» was npt pei-formed in or near the house of 
thfe respondent. 

However, among the household functions included in I^EVEL are some, 

for instance lighting, that can only be performed at the higher levels by em- 

# 

ploying electricity. Thus, for instance, the items under lighting were; 
1. Candles, kerosene lamp, 2. Fuel oil lantern, 3^. Gas or kerosene Jian- 
tern, 4. Electric light bulbs or floruscent tubes, 5. Electric lamps. There- 
fore, LEVEL is influenced by the use of electricity in that it is a prerequi- 
site for attaining the highest scores. Consequently, an electricity-free 
level of living scale (LEVELNOE) was devised by eliminating five of the ' 
fourteen questionb ubed in LEVEL \^hich contain references to electricity. 
Control " ^ ' ; 

Size of household, education of the head of the household, age of 
the head of the household, and sl^e of farm are used as Control variables. 

.HYP07KESIS 

The impact of the use of electricity should be most clearly revealed by 
comparmg those who are connected with the lines of fhc central source of 
power, the USERS, and those who, although they have had the opportunity, 
are not, the NON -ADOPTERS . The non- users who do not have an opportuni- 
t'* to use this .,ource of power, the INACC£5jSIBLES , should have character- 
istics which differ from those ofThe USERS and NON- ADOPTERS . The IN- 
ACCESSIBLES should have characteristics which approximate those which 
USERS and NON-ADOPTERS shared in common before they became differen- 
tiated by the adoption or non-adopti m of tb^ use of electricity. The INAC- 

()()()9 
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CESSIBLES, then, comprise a cont]^jgroup included in the research de- 
sign. A single hypothesis is tested; that electricity use is positively asso-' 
ciated with level of livings 

"ANALYSIS 

Contingyency Tables 

The distribution of respondents according t? the six categories of 
LEyEL for the total population approximates a bell-^shaped curve (Table 
1). Category three is the i^od>l one embracing 23.2 percent of the respon- 

(Table 1 about here) 

dents. With the exception of category oiie, each of the groupings contains 
at least one- tenth of those interviewed . The level-of-^living scale was 
criss-tabulated with the t.^lectric*use categories. The Chi-square test 
shows that the probability of this distribution occurring by chance is less 
than 0.001. 

The USERS, those who use elect^-icity supplied by COOPELESCA. 
are clustered toward the upper end of the level of living scale. Of the 
185 USERS, only 40, -or 21,6 percent, arc not in the upper half of the 
LEVEL groupings. The INACCESSIBLES, tho'^e who are beyond the reach * 
of the COOPFXhSCA distribution system, are concentrated in the lower 
middle range of LEVEL. Only 27,8 percent of the INACCESSIBLES are 
grouped xn the upper three categories of LEVEL. The NON- ADOPTERS , 
those who could but have no* availed themselves of the opportunity of 
utilizing COOPELESCA electricity, disproportionally fall into the lower 

0010 
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Table 1 



Row Percentages and Number of Respondents 
in Level of Living Scale (LEVEL) Categories 
— by Electric Use C^atugories 



LEVEL Categories 



Electric-Use 
* ^ Categories 


1 

(16w) 


2 


3 


4 


5 


6 

(high) 


Total 


Means 


USERS . 


0.0 


6.5 


15.1 


23.3 


30.8 


24.3 


100.0 


4.5 




(0) 


(12) 


(28) 


(43) 


(57) 


(45) 


(185) 




INACCESSIBLES 


11.2 


29.6 


31.4 


18.9 


8.9 


0.0 


100.0 


2.8 




(19) 


(r.O) 




(32^ 


(15) 


to) 


(1^>9) 




NON-ADOPTERS 


22.5 


34.7 


24.5 


7.1 


7.1 


4. 1 


100.0 


2.5 




(22) 


(34) 


(24) 


(7) 


(7) 


(0 


(98) 




\ TOTAL 


9.1 


21 .3 


23.2 


18.1 


17.4 


10.9 


100.0 


3.5 




(11) 


(%) 


(105) 


Ci'2) 


(79) 


(49) 


(452) 
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reaches of the level -of-livmg scale. Over half, 57.2 percent, of the NON- 
ADOPTERS are in the lowest two categories of LEVEL. It is thus clear that 
there is a positive association between the use of electricity and the level 

of living . * ■ 

The distribution of the total population also resembles a bell -shaped 
curve according to LEVLLNOE. The middlo^ category is modal containing 
nearly one-third, 33 0 percent, uf the rospondenis TTable 2). Only 

(Table 2 abnul hci e; 

slightly smaller is category tv/o with 30.1 percent of the cases. The data 

from the electricity free levtl of hving scale were cross- tabulated with 

th. sc fur the electric use categurit-b. Tliu Chi-Squarc test shows that the 

probability of thv relationship between LEVELNOE and the electric-use 

categories occurring by cliance approximates 0 01. 

Certain charactcristlc^ of the various tyj^cs of users and non^users 

arc revealed la lablc WSKKS pred«Jiiiiuai'- m the uppci middle cate- 
« 

;^ories of LEVHT NOE. Soim 45.9 percent are classified as being in cate- 
Rories tour and lu'c. In < .mparison, the INA(-CESSIRLES ;ire fairly e\enly 
distributed belwi^e i c.iteg >rIt^\lv«. o and three. The former category con^ 
tainf38.5 percent of the IN^AOCF.sSTBLES; ani»ther 37.9 percent are placw?d 
m the latter *.Ja^s. Th*- NON AOOf'TERS .4r< clustered around the lower end 
i i J FA Fi i lOE. The n odal category of these ncn*-user^ xs the second clas 
sificat where 42 pt ret nt th* KOhl ALOFl FPS are placed* These 
t.ibi4latii>ns are ^hov n giaphiv ciH'. m I leure ^. I he |.*<>sitive as;r>Oi. iaticjn 
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Table 2 

) 

Row Percentages and Number of Respondents 
in Electricity-free Level ot Living Scale (LEVELNOE) 
Categories by Electric Use Categories 



LEVELNOE Categories 



Electric -Use ^ 


1 


2 


3 


4' 


5 


Total 


Means 


Categories 

\ 


(low) 








(high) 






USERS 


2.2 


15.7 


36.2 


31.9 


14.0 


100.0 


3.4 


# 


(4) 


(29) 


(67) 


(59) 


(26) 


(185) 




INACCESSIBLKS 


8.9 


38.5 


37.8 


14.2 


0.6 


100.0 


2.6 




OS) 


(65) 


(64) 


(24) 


(1) 


(169) 




NON -ADOPTERS 


29.6 


42.8 


18. V 


8.2 


1.0 


100.0 


2.1 




(2^)) 


C42) 


(18) 


(8) 


(1) 


(98) 




TOTAL 


10.6 


30.1 


• 33.0 


20.1 


6.2 


100.0 


2.8 




f48) 


(136) 


(149) 


(91) 


(28) 


(452) 






o 

ERIC 



U013 



ERIC 



- 11 - 

(Figure 2 about here) 

/ 

between electricity use and level of living persists, ^^ therefore, when elec- 
tricity related items are deleted from the level of living scale. 

Difference Between Means and Ratios Between Means 
t 

The relationships between the categories of, users and non-users 
of electricity and level of living is similar whetl^er using LEVEL or LEVEL- 
' NOE. Using LEVELNOE, the USERS hci\e the highest level of living as shown 
by their mean score of 3.4 (Table 2) . The INACCESSIBLES occupy the 
n^edian position and have a mean score of 2.6.. The NON-ADOPTERS have, 
on an fiverage, the lowest level of living as shown by their arithmetic mean 
of 2.1. The t-test scores for diiference between means showing the level 
of significance between, scores of the categories and combinations of cate** 
gories of the electric-use characteristic are presented in Tabic 3, 

(^able 3 about here) 

The association between the use of electricity and level of living is 
dramatically shown by comparing the LEVELNOE scores of the USERS and 
NON-ADOPTERS by- computing ratios of the percentages of USEP.S to I^ON- 
ADOPTERS by category of LEVELNOE (Table 4) . The importance of USERS 

/ 

(Table 4 ^bout here) 

vis-a-vic> NON-ADOPTERS increases with rises in the value of LEVELNOE 
demonstrating that the USLRS are highly concentrated m the middle and up- 
per ranges o£ the scale and NON ADOPTERS in the lower part of it. 

' 0014 



Figure 2 



Percentages of Users, INACCESSIBLES , and 
NON~ADOPTERS by Categories of Electricity-free 
Level of Living Scale (LEVELNOE), Costa Rica 



Percent 




0015 




Table 3 

Scores of T-Tests for Difference between Arithmetic 
Means and Levels of Significc\nce for Categories and 
Combinations of Categories of the Electric-Use Char- 
acteristic by Electricity-free Level-ofrLiving Scale 

(LEVELNOE) 



Electhic-Use T-Test Level of 

Categories Score Significance for 

Two-tailed Test 



USERS to NON-ADOPTERS 


10 


.85 


0 


.001 


USERS to INACCESSIBLES • . 


8 


18 


0 


.001 


INACCESSIBLES lo NON -ADOPTERS 


4 


49 


0 


001 


USERS to NON -ADOPTERS and ■ 
INy^CCESSIBLES 


10. 


9'5 ■ 




001 



Of) IB 



r 



f 
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Table 4 

Percentages of USERS and NON-ADOPTERS by Categories oi; 
Electricity-free Le/cl-of-Living Scale (LEVELNOE) and 
Ratios of Percentages of USERS to NON-ADOPTERS 



LEVELNOE Categories 
1 2 3 4 5 Total 



USERS (percentages) 2.2 16.7 36.2 31.9 14.0 100.0 

NON-ADOPTERS (percentages. 29.6 42.8 18.4 8.2 1.0 100.0 
Ratio of percentages of 

USERS to NON -ADOPTERS 0.074- 0 367 1.967 3.890 14-. 000 
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In summary, the eMclciiwo buppoit - ih-. pi opDsUini that then- is a 
direct association betwuen K v-el ot !iv, I. ,u i u.i. . ; at ekx tricity . Al- 
though both users and non useis of elect, icity :^rc found in all of the 
categories of level of living, USF.F.S are higlJy concentrated in the higher 
categories. non-Ubers in the io.,t^ . Ihe grouping In the lower levels 
of LEVELNOE is more pr..iK.ur.ctd t..r l.Ol. .DOPIKIIS ;han is the case for 
INACCESSIBLES . 

Control of Vaviablys 

The existence oi an association between tsvo variables docs not 
necessarily demonstratr- causality. Other factors m?y be expected i ither 
to cause or to vary conc'»m;ta?itly %v;th rhanf^^ ^ in ih< level of living. 
Among these are the sizi^ of the household, rducation and age of the 
head of the household . .i.c J.e of in. Tlic rel :itionships botveen each 
of these characteristics r.nu th* 1^- ot a-in^ .-rc c>:amine<K v-uh the 
new variables being us* ■ v - , ii - . . 

tention ii< p^^'id tn the va- nations ^-.thjn vv- n ut i'm t. -to, ac nrdiuk- to 

* 

the use or non-use ol ek-.f'ct'. u, an " v.pi m ,..-alu-.te the paramolors 
of the at;sociatif.n.-. found l>,•t^.■, or, 'b.^ v^.^ . t . u . - .ty ..nd le-el . t Mving. 

It could be expect, d th-it a;, Ih-- aunM.. <• ot oplc livmR m h>aise- 
hold increabCb, rclati^.-l«. ,aor( has to L. -.p.i t or . scnaf necessities 
r.-bulting in smaller an><>unis beni^- a. adabh i-v -.;.^r-,ding the t.iiliilment 
of household H-.nctions ri....;-.ni.d ( ' \ i.l : :"; , . . ,, aupposinon :h.-.. 
that LEVELNOE and th. ut U,- k - i -id ... . . , ^; b/ r.Jat< the 
data presented uiK.^ir. . h . t:-> . <a-tention Th. >' 

OOIH 



- 16 - 



(Figure 3 about here) 

reveal no consistent pattt^rn. However, the data do demonstrate that USERS 
have higher scores on LEVELNOE than do either INACCESSIBLES or NON- 
ADOPTERS irrespective of the size of the household. Furthermore, the 
difference is substantial in e\rery bize of households. Thus, it seems ap- 
parent that the size of houi>ehold does not appreciably affect the level--of- 
living score of households h\ the sc%cral <;;lectric use categories and does 

not explain the higher scores of USERS compared to the non-users on this 

\ 

scale . 

It is accepted that one of the major factors influencing level of living 
is educational attainment. The level of li\ing is normally positively as-- 
sociated with education. Our respondents arc no exception (Figure 4) . 

(Figure 4 about hero) 

The mean LEVELNOE bcures for pcrsoub in each category of the electric- 
use characteristic tend tu increase Vvith incx eascc. ii» the number of years 
of schooling completed. The effect of education is especially marked for 
persons ',whQ have completed five or more years el school. When the heads 
of households with equal years of school were compared, the USERS scored 
substantially higher on LLVf.LNOE than did either INACCESSIBLES or NON- 
ADOPIERS. It can, therefore, be concluded that education does not account 
for the differences in LEVELNOE found bctu t en the persons in the three ^ 
categories of the elec^ric-Ube characteristic . 

1)019 " / 
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^ Pigt're ^ 

Mean Electricity-free U-vol of Livin^z Scale (LF.VELNOE) Scores' 
for USERS, INACCESSIBLES . NON-ADOPTERS, and Total Population 
by Number of Persons per Household, Costa Rica 
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Figure 4 

Mean Electricity-free Lcvrl of Lr ing Scale ( LEVELNOE) Scox-es 
for USERS, INACCESSIBLES, NON-ADOPTERS, and Total Population' 
Years of Education of Heads of Households CED HEAD), Costa Rica 





The ago of the head of the household {\CE HEAD) was also used 
as a control variable for the conparison of the iMiVELNOE scores of those 
in the electric-use catcgorkb ^Figure 5) . Except for USERS whose mean 

^ (Figure 5 about here) 

LEVELKOE scores tend to drop shghtly with advancing age. there is no 
clear relationship between age and the elect^-fcity-frco level-of-living 
scale. Even so, the duclino in the LnVELNOE scores of USERS with ad- 
vancinf^ age is slight, Tlic differential In LEVELNOE between USERS and 
others persists, however, regard! oj^s of the ^[A^ of the head of the house- 
hold. Age, therefore, doer, not explain the hi^h-r scores of USERS . IN- 
ACCESSIBLES once again occupy an jntei-moduite j -.sition between USERS 
and NON- ADOPTERS. 

Finally, another possible f>.pl<iaaii'->n of differences in LEVELNOD 
between' thof"- in the \ anou.s electric-uso valegories is the size of farm. 
Presumably, in'com.. is related to (ho size of the fann, niodified, of course, 
by the typ.-; of enterpl'i^.■ , A positive relationship between the electri- 
city-lree level of living scale s. area ^nc! si/.e ol farm (SIZE FARM) is in- 
deed indicated by the data Mean LEVELNOE scores tend to increase as 
SIZE FARM incrrases (Figure 0). The I hFRS have larger farmt than 

(,Fi|:ure ^ about h< ri-) 
1NACCR:'SIRLLS or NON-ADOPTERS. Yet, '-nee again, even when the 
Size of farm is bdd constant, USERS bcore higher on LEVELNOE, by a 

im2 
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Mean Electricity -free Level pf Living Scale (LEVELNOE) Scores 
for USERS, INACCESSIBLES. NON-ADOPTERvS , a^nd Total Population 
by Age of Heads of Households (AGE HF.iVD^ , Costa Rica 



LEVELNOE 
4 



USERS 




N ON-ADOPT ERS 



15-29 



30-39 40-49 

AGE HEAD (in years) 



50-59 



60+ 
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Figure 

Mean Electricity-free Level of Living Scale (LEVELNOE) Scores 
for USERS, INACCESSIBLES, NON-ADOPTERS, and Total Population 
by Size ofFarm (SIZE FARM), Costa Rica 




Less than l' 2-S,9 10-49.9 50.99,9. 100+ 



SIZE FARll (in manzanns) 



substantial mart^in, than INACCrSSIBLfiS oj- KON-ADOPTERS . Farm size, 
then, does not explain ti*e ihliVrcM^ai in IcVcl of living between USERS 
and others . 

Discussio:^ 

Users of electricity it ive been bhown tu have higher levels of living 
than non-users of electricity . 1 ru-^ntrod.^c ^ion of control variables which 
might be expected to txpK^m the di itu-rk » U vel of living betwj^v^n elec- 

4 

tncity users and tjther& fail to do : Althc ugh the data do not conclusively 

f 

prove that electricity use causal in this relationship, they strongly sug- 
gest that it is one of, pr<>babiy , er.-il causal factors which contribute 
to the higher lev^l of In mfj of those v. ho use it in the Costa Rica study area. 
These findings raiF*^ questionr ti,: further ict^earch and have implications 
lor developmental mvtt^tmcnt docK\j ns- Uo other variables net included 
in the research design e; pl.iin th(^ vUfter^iii^e? (f there is indeed a causal 
relationship^ what is the iinkajLj,^ I • t' « en eit <^;iM*.ity um. .md level of living? 

J Our research in Co. fa Rica rwd Coi^Til'M lias i>hown that the use of 
^l^tricity for agricultiu <il production in tiu- 'irea?> studied occurs only 
on large farms;> of certain ty^i**^,, t."uch ^lair^^ ,\vhere a potential for the 
producti'^'e use of electi jcity cSist^^. fmall farm households and nun-farm 
households in li*e aiiuh ftutiic ^ u.•^^ eudJ icity for household purposes only 
and these are liirited almost t r iu r i, to hghtirig* radio listening and 
ironing. Thereture, rural deci* lUcatioa ,tr<i)i.v tb which incur higii costs 
per user acc inipanied b> lew » , oi: ^^* K ^ i i.s, when viewed strictly 
from a cost-bcnefil appr< rich rn * • \, i jI .iff* nr * » hi: an unwise invest-^ 
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ment. Yet, lo the extent lo v^hich i uraJ elect* itK.ation projects stimulate 
improvements in the le\el of living* 1 > whatov^i mechanism, benefits are 
jierived which, although leot> t cum'irucall> tangible, are no less important 
from the standpoint of social gams. 
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